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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a polypropylene-based resin composition 
excellent in both rigidity and impact resistance, esp. excellent in 
injection 

moldability, and capable of giving injection molded products hard to be 
noticeable in flow mark and good in appearance, and to obtain an 
injection 

molded product by injection molding of this resin composition. 

SOLUTION: This propylene-based resin composition comprises (A) 
40-90wt.% of a 

propylene-based polymer composed of (1) 99-60wt.% of 64°C decane 
insolubles 

0.8-5.0dL/g in limiting viscosity [η] and (2) l-40wt.% of 64°C 
decane 

solubl es 2.0-20dL/g in [η] containing 5-29mol% of ethylene-derived 
unit and 

(B) 10-35wt.% of (B-1) an ethylene-based copolymer 1.5-3.0dL/g in 
[η ] 

and/or (B-2) a styrene-based block copolymer 0 . 01-lOg/lOmin in melt 
flow rate, 

and, according as necessary, (C) an inorganic filler and/or (D) a 

nucleating 

agent. 
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-4 0Sfi%. iSF*L<{43-3 0fi*%. $/i>(:»i 
L < « 5 - 2 0 fi*%<OST'^^r LT V . 
[00491 ^Orob'ky^^ (A) {4. ±EcO 
Xdizx.i-\^ym&.^ 5-2 9^;P%i: v^di^^T'^O 
( 64X;r;<^yi5r^«^) ^^tx\i^^zt^ 
mLtLX\>^^, rotU>'^^(A) <7)^;l/h7 
D-W—h (MFR ; ASTM D1238, 230 
°C. 2.1 6kg?^ST) {4. 3 0-3 0 0 g/10^)-C& 
i,Zti}mtL<. 4 0-2 OOg/105)-C^S^ 

[00 501 rotl^yi^a-g^^s (A) ±^C0J:3 
=5: 6 4 °CxX^ y^^^^i: 6 4 •Ct;(/ y^^^^ t 



1 3 

X'ii. JJB6 AXly'jfiy^m^^t 6 4X:T:^ynm&i 

(A) "fmi^lz 
Sit? ;K U r n t y^: fc-iOMamr a e 1/ :^ 

uy^m^ {A) li. (B) . (c). 
( D ) i: t u ro y^siigffljX!t*j^iSti--& 

v^L#Hlittrnti/yi^ii^fls(A-2) fci^T'pyHl^fc 
LX(7)m^^tixhi<. h6^^m(r)&^tyuyv 

[0051] ttim^izx *)±me A'cfAy^mmi- 

ilX/i ;t {ii^Blitt^: V ^ L^^mr a If 
(A-2) OD;cTrae^y^fi^ (A) 

ml^B^Hl4raei/>i^fi^f<s(A-l) . i^B«Btt=5rv^L 
^fB«Httrnt^y^^(A-2) jiai::2ai.Xtia 

[0052] ^^mvii. i^Oi 3 =S:^^Sf:^v:^r 
net-y^^ (A) ^n^HtifiX'^tHi. ±iBT 

'J-7-i:LTc^B^BeTae^y^^flc(A-l) . iS£ 
Hm=5rV^UfHl.eTnei/>'^fi^(A-2) ^ifcT)^^ 

ijm\mizmm^m:\'^i}\ i^xrcoxoizLx^-t^ 

10 0 5 3] IMcnXo^-rxJi^Uy^m^iA) ^ 

i^y^m^ (A) Airily K{cJ:OPS:&iiS|gtc 
(i. ^B^Bttrntl/y^^f^s(A-l) . i^H«Btt^rv^L 
^NB^Httrnti/y^^(A-2) ^}i(7)~f\yymM^ 

'j-^-im^uy 4 ym^mmk^m^^x»r^^h 
tmt. 

[0 0 54] ^O^U^-f yfi^fflfit^tt. [I a] -7 
^^i^'^i.. ^^y. J\x3yyi6i:x^m=mH-W^im 

mt Lx^^-fhmmtf-^yfm^^ ( a ) t . 

[II] (b) i:. [III]TiBie(ii 

i ) X^.^Kh'r^mVL^ ( c ) t.tz\imL(nU=^^ 

(d) 

R«nS i (ORM 4 -n •-■ (iii) 

{^^. n{il. 2t.fz\i3X'h*) . n*ncOfc#. R 
««2at;^v:{i3SO|^'fbK*a-C*) 0 . n*^ 2 ifcti 
3c^i:^. R=«^v:i'-5:<i:tlo{i2SSfc{i3»cOM 



(8) !Sig¥9-227735 

1 4 

j:<. RHimMWLl--A<r)si^mkX'h'}X . 4- 
n*«2 S;rc{i3T-&S ^: ^ . R''«I^-T'S)^T t^^r 
-5TV^Tt)J:v^. ) 

^m\yy >f yfi^fflfiJESKif^]*^-^ J; 3 l;:^lifi^$ 

[0055] m.<r>x o^mm.^^ymm^'i^ ( a ) 

@«cKf-5'yji!HK«^ ( a ) opMtffli^i^ii 
4flii<7)^^ y-ft^^ zbt^x^ h , 

[00561 Ti(OR) gX4-g 

{^<P. RimitmmX'$>*) . Xii^\x:3yy^=FXh 
0. g{±0gg^4-C'&S. ) 
^iOia^rf-^yfll^ilijfcLT. TiC 
U. TiBr4. Til 4 ^ifCTiy'h'y^'^U-yy'fti-^y ; 
Ti(OCH3)Cl3. Ti(OC2H5)Cl3. Ti(On-C4H 
9)Cl3. Ti(OC2H5)Br3. Ti(0-iso-C4H9)Br3 
^t'<7)h«J>'Nnyy'fhr/P3^i^f-:5'y ; TiCOCHs) 
20 2 Cl2. Ti(OC2H5)2Cl2. Ti(On-C4H9)2Cl2. 
T i ( O C 2 H5 ) 2 Br2 ^ fc'<7)i^'>'\n ^ y-ft;i^'T/P3 ^ i^f- 
^J'y ; Ti(OCH3)3CU Ti(OC2H5)3CK Ti(On 

-C4H9)3Ci, Ti(oc2H5)3Br ^iico^tyj^nyy 

{thVr}l^^^>'i-^y ;Ti{OCH3h. Ti(OC2H 
5)4. Ti(On-C4H9)4. Ti(0-iso-C4H9)4, Ti(0 
-2-xf-;i^^ 1^/^)4 h ^T/I^n^i^f-^ y^r 

[0057] :iixt^(D^X'W\x3yy^^-f-9y^'^ 
timt L < . $ ^> h ^^Noy y-ft^^ y*Wi L 
30 <.mizmm:^^ytimtL\>\ zti(^^is^y{t^ 
iimsix'm\.^xi>x\^L. 2mi:jLti:m^^t,-txm 

{t^hh\i^ii^^uyy{m{bmit^^i:lzmi^ 

tix\^xi>x\>^. 

[0058] mm^i!^ymm.^ ( a ) co^{;:fflu 

[0059] ;^T'S7ctt5rWi-'&-7^^^>">Afl:^ 



(9 

1 5 

j^^^mi. imx'h':,xiyX<. mi^h->xi>i:\^ 

^ t x-m^ Lxi>x\>\^i^ izfssimm<^iz±mc^ijm 
^m\'^x^m'7^^>^^2^tpi^^-r& .r t s . 

[0060] W€^^^L^j:\i^-?^:^;y^J^{t^cr>M 

[00611 .inio^ttSrWL'SrV^v^^^^i^'^A^-^ 

^•CfcoTtiv\ M7cttSr^rL^:V^-7^^4^i^'>A'fl: 
^5:. M7Ctt$:^rrSVr5^4^>">A^^*»/i>il#-t 
-StcJi. fv!i:i.tf. ^tt^^-r-&-7^;^i^'>A'fl:^ 30 

yyit^. ^^ay>'if:rT;^s-•>A^^. r;W3 

[0 0 621 *fMBt3tJt^T. Vi^:T>S/'>A'ft,^ 

±^<^^^ 2Sl.:Lha;^^ira:TfflV t <t 40 

[00631 @«c«f-5'yM«B£^i- ( a ) iOPStffll^ 
i^it-g.v^^^i^'>A^^i:LT{±. IMLfcm-izh 

m^ui^ mmcom<PX'^^x:iyy^^^^bm&im 



!^gl¥9-227735 

1 6 

7ctt5:WL^V^-7^/:f5^'>A-ft:-^!|^*«L<. v'Noy 
y^*-7^^:t^i^'>A'fk^*i$ ^iZ«t L< . mVi^ 
:t>i^'>A. T;U3dfi^JS^-7^^*i^'>A. Tyo^^f^-j^ 
-ft:-72/4^i^'>A*i1tt»i 

[00651 ^^nx'm\'^^ti^mm^^ ymm^^ 

(a) tt. ±S<^J;35:-7^^>">Afl:^fc, m^L 
iliXd ^j:^l^yit^tyXX/mrFm-t^?:mm^-th ^ 

[00661 m»^^:!^ymm.^ ( a ) iO^^Olgt 

>''^^;^T5y. i/xf-zwTSy, xf-u:/i;T$y. 
r-h^^'f-uyz^T^y. ^^^^^uyi^T^y. h 
'J r^yt-T 5 y . h U '^y i-';PT s yts:>i<r>r 5 >ia ; 

o-yPS ; en U y ; U i^'y ; >f y ; eu i^' 
y. ^^;peui/y. xf-;Hf'ji/y. -tu\Z)V\:^)-j 
y. >''^^;n^ui^'y. x^/i^^^/i^eui^'y. hu^ 
f-zn^'ji^'y. 7x::^;Hf>ji^'y. ^y^vpeu i^'y. 
Jgflieui^'y^rfc'coeui^yil: e^'ji^'yis. ^yu 
y^. ^ y ^/ 'J yS=5ri:c7)#g^l1je-fl:^!fe ; x h 5 
bKn75y. l,4-j^^^-;K l,8-i^:f^-;K by 
-;i^75y. ;<^;P77y. i^'^f-yu^^y. >''7x:x 
;i^77y. ^yy^^y. ^'v^y. y^vy^ 

hHaf^y, t^y. i'Th'oe^y^rifOlilj^^K 

^fl:-^; ^rJ'y-;!'. x^^y-^i^. ra>'^v~;^. 

y^J-)V^ ^^^J-)V^ 2-xf-;|^ 

^^-^;^r;^3-/^. '^.yi^'/ur/i^n-yu. yx.—iv:t. 
^}vr}V^—)V^ :J'$;^r;^3-;^. ^y7•^e;^r;^ 
3-/1^. ^ yrae;i''<Lyi;;^r;i^3-yu^!:co^gc 
1 — 1 8fOT;l^rj-;HS; 7xy-;K :J'^y-;K ^ 
S^l^y— xf-;i^7xy— ;K Tnt;U7xy— yl^. 
y::i/P7xy-/P. :?S;i^yiy— /K :>-yh— /l^^if 
£Oi^r;P^;Pa^^L-r J:i^M*ic6~2 ooyx 
y-;HS; r-fehy. ^^;i^xf-;u^hy^ ^f-/My 
yf-;^^^y. T-feh7xyy. ^yvy^^jy^ r-fe 
f-/^T^r^y. <yV=^yy5:fc'OKSSc3-i 5<?5^ 
h y® ; T-b h T;i^T t K . rn t:>r y ryi'x b h . ^ 

h\ bT;krb ^^^0^^2—1 5<^T;Pxb 
HS; ^yf-/U. BfBMf-;!'. ifKx^yk. PBgb'ri 

;k Bfstratf/p. mm^^i-)\^. wmi^^x3^^i^ 

rob>rylsx^;u. gsai^f-;i'. ^Blxf-;P. 
^n/USKKyf-;!., i^'^n/Pg^xf-yP. ^^^^'Jyl^K 
y-f-yp. :?nhyKxf-yp. n'vdr-if yX?yP'1-'yi? 
x^yp. ^ESggyf-yU. ^.t^^x^yi^. ^SSSgT 
abyp. SS^BSr^yU. ^,t#K:t^'^yl-. mMM 
z^^u^^i^fU. ^ESffi7x-yU. ^ESBg'^yi/' 



(10) 



1tm^9-2 2 773 5 



1 7 

7:J';Ug!i^2-xf-;PA.^>';P^ r-:/f-07:5' ^- 
^^Uay^hy. ^'7Uy. ^^'JK. ^^xf-;l/^fc' 
<^I^S[2'-'3 0<7)WlSBgxxx/l^ : T-fef-;I^:7n U 

K^D y F^ri:<0^S[2- 1 5<Dm^^y^ m ; ^f- 
;Wx— x.^)UJi—7-;U^ ^ y7°atr;Px— 
:/f-;l'X-r;P. TS^Px-r/l'. T-y-;!^. i^'^x 
r^;l/X-r/l'X;K='f i^-F^^ >'^:i:<?D^S[2~2 
oc7)x-r;Mi ; 2-f y'<.yf-;i-2-< yroe;>-i.3- 

v'';* h^i^ro/s-y. 2.2->f yyf-;P-1.3-i^'^ h^f 

2-i^^'n'v^i^;P^f-;U-2->f yrnt/l^l.S-i^'^ 
h^i^ravN-y. 2,2->fy'<.yf-yi^i.3->''^ h^s^r 
oy-^y. 2— f y:/f-;P-2->f yTnt;i-i,3->''^ h^i^ 
roy\"y. 2-i^^'o^^S^;U-2-f yrnt/u-i.B-^'';^ 
h^f i^7°o>'N"y. 2-v':5'a'<.yf-;u-2— f yrnt/i^i. 
B-v'^ h4f>'ra>'N°y. 2,2-i^'v'^'o^y^;P-l,3-i^' 
;< h^j^rp^N°y. 1,2-b'X-^ h^>-p<^;l^-h'i^:5'o 
-[2,2.1)-^r:?y. i^'7x-;Ui^Vh=^ri^i^7y. 
yTohVl^t-r^/Pi/p< Ndfv-i^^y. 2,2-i^M y^ 
f-;p-i,3-i^'^ 2— f y^y-f/P- 

2->f yrotf;^-l,3->'';< h^i^i^'!fU^^^y^t'<D 

[00671 ttzm^m^fiik tx. ^mrtxo ^r- 

mi (iii) TS^$itS^r>f^fli^!fig5:ffit^S^i:it,-c 

(a) ^mmt^^thx'^^. 

[0 0 68] iKDjLd^mi^^^bLXii. Al 
2O3 . S i O2 . B2O3 , MgO. C aO^ T i 
O2 , ZnO. ZnOz . SnOa , BaO. ThOfc 
y - i/'h':iyw^y yitft^f*£^: i: co^ji§=5r 

»iL<J±Si02 . AI2O3 , MgO. ZnO. Z 

n O2 ^Sri: ^ Wl> ^ b h , 

[0 0 6 9] ^rij. }M<r>^mi. tztm^Am. 'J 
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[00701 iitii^mmki-^ytmm ( a > (o^^c 

(1) -^^^^i^^j^it^^. m=Fm-ii^t5xr/mtmm 
m'i^^j:?>mm^. ^mmit^twmm^^xm 
mvrta^'^zm. tfzimtti^'^^j:i3^i^i-9y{t'^ 

[ 0 0 7 1 ] (2) -^y^i^^i^^it^trnFf-m-m-i^ 

y^^^wmm^^h:fim. 

(3) mm^t^'7if:^i^^j^^t^ha)wm\<z. 

"i-^y^-^^iiiixfittt. L<\m=mH-mwmm^ 

[ 0 0 7 2 1 (4) -^y^i^^M.^^^ m.'mH-w. ^ 
^izx-yxitrnz^it^mm^^tsmmtmLtrzii 

[ 0 0 7 3 1 (5) v^^j^-^A^i:^. y-fk^. 
mtmittzii^^^iiitcrm&izj: *) . -^i/^i^-^ 

A. ^^^ym.mtitzmm^9ymii^^m^i] 

a. 

[00741 (6) ?gtttt©«7)^fM-7:/^i^'>A^^^ 

^No^^'y^Wf-^y-ffc^fcSM^^^s^a. z<r> 

30 (7) ?gm®co^r«v^^i^«>Afl:^^yNn^'y^W 

^:J'y^k^!|!j^SM$lt&:fra. 

[007 51 (8) TfU^^i^m^^^V^'^^J^it^ 
{r^^uyy^^^^yit^tmrnmB-rhim. ^<7) 

[0076] mT)V^^i^m^^'7'/n-i^^J^^^ 

40 m^^y'fl:^i:Sji!i[Ri5$-fr-&ir£, 

^t^m.<r>m^x'mfA. mii^^h-m. ^corib 

LTt> iv^, :3:t3. ic7):fira{3t3UT{i. ±ie€^W 
[00771 (12)M7Ci£^WL=Srl-^?£^^<7)V2/:fi^'>A 

^i:^t?g«ef-^yfl:^fc^. »*L<{imm^«s 



(11) 



!^^9-2 2773 5 
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[0078] (13) (12) •m^tifzRm.mmz. 
(i4)(ii)S)i.v^(i(i2)T^^>ii-&aE4«!B9i3. n=m 

[0079] (15)-7^^:^i^'!^A-ft:^t11f i L< 

[0 080] (16)-e^^^S<">A-ft:^^^l$Lfv:^. f- 

[00811 (17)±iB(ll)~(16)-C#^>it-&fl:^^^N 
(18)^mKfl:!B!l. *1gV^^:fi^'>At>J:tXyNn^r'y^:^ 
[0 082] (19)^f18S!<7)-7^^:f.>'T>AJS. T^l-a^i^ 

i^-^A^i:^?:. "i-^y^^^m/t-tzw^xjify 

[0083] (20)-e^^^s^'>A'ft:^fc ryi'n^i^^^ 
yh^'ytcOL^.^tsmc^^mt. ^^y-fh^fc 

a>->^W^^ %fa^ts:W\u^y^^'^^^^ 
[0084] (21)^|g^W L^V^m^c^V^^^^i^ 
iJ^^i^-^A ■ (T;l'$:::'>A) S^«c^«rai§-fr, 

So 

[0085] wkm-^ymmt ( a ) ^^i-sig 
\izm^toi\.hm.^^%(mwmt. wmmzi.-iX 
W£'^-'mzm.x%t£.^^if. fz):.m^y^i/^h.^ 

^It^UiO. m^W«sl40.01~10t;k Hf 
iL<t40. i~5^;l^cofiTfflv^<i>it. f-^y-fb^ 

{40.0 1-1 0 0 0^:;K »iL<{40. 1-2 OOt 

[0 0861 ^(r>i^o\z\jx'^^i\.hmwm-^ymk 



20 
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f-rJ'^^jJtii^^ (a) ^Zt>^,^T. yNO^'y/f-^y (H 
^^ik) J4*^2'-2 00, ffiL<JiS«>4-i oocoliH 
miBmiW*/^^y (^;Ht) t4*!;0.0 

1-100. ffiL<{4l«>0. 0 2-1 Q<r)^\,Ziy 
0. ^^^S^-^A/^^y (IS^Jt) {4J571-1 0 0. 

L<{4l«>2-5 0<7)M3fcS^fc*iai 
[00871 [II]^r«^gj5!l[jaE«:»- (b) tLT{4. 

(b-l) HR^ Ri.A 1 (OR2) „HpX, 
(^^J. RitJJ:t^R2{4I^JI^$:a^l-15ii. 
iL<t41-4mtf^^SS-C&0. ^^i/i>J45:v^ 
tc|^-T'tM=5:-5TtJ;v\ yj,tf\ayyw.^^m.\.. 
0<mg3. nJ40^n<3. p{40gp<3. qtiO 
gq<3<7)i[-C'fc'}. *^':>m+n + p + q=3-r'*> 

[0 0881 (b-2) MIAIRI4 
(^tt'. Ml «Li . Na . RMiwiEi:!^ 
) •C^$ttSmi]K^JSi:T;P5-»>Ai:<^ 

[0 0 891 (b-3) R1R2M2 

(^tf. RitJir/R^tii^fcigsT'fcD. M2 mw 
[00901 mie<5^(b-i) \,zmthWkr)v^cjf7h,^ 

HR^ Ri.Al (OR2) 3-. 
(^tf. R'tJiWtilil^fcRei-CfcO. m«etL 
<*41.5^m^3c7)i[Tfcl.. )-C^$ill.fl:^. 
HR^ Ri«AlX3-. 

(5^4'. R»{4mlBfcll«T'*>0. X(4yNn^'yT'& 
0. m{4ffiL<{40<m<3f*S. ) T'^^tLS-ft: 
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HR^ RI.AIH3-. 

(^tf. RM4B!rEi:R«T'S)0. ml4»tL<(42g 

m<3-e3bs. ) xmiKh^-^^. 

HR^ RI1.A 1 (OR2) nXq 

(^cfj. RitJj:T/R2{4mai:ig«TfcO. X^ysn^' 
y. 0<m^3. 0gn<3. Ogq<3T'fcO. 
40 m+n + q = 3T-3^^. ) T'a$n-l.'fb^=5:i:^W 

[00911 (b-1) \zmthr)V^-f^J^'!C^h LT 
\i. J: Omf*cfi<j(-J4. h';x^;wr/I^5-'>A. Mir 

r/i' 5 — A y h >- H ^ fc' £7) >=T;^^;^T/^ s — a 



(12) 



!^l^9-227735 



2 1 

0.5 ^b'X'm^tl6^^mii:^^?,^'^mt.ZTJUa^ 

x^;PT;U$-'>Ai/^ai; h\ rae;ur/U5::i'>A 

^fitzT)V^iUTJU5.-^J^ : ^-'x^-zPT/US-n^Ab 
;l^r;l^5 - .>Ab H U K : xf-/pryP5 --^AS^'t K U 

fzTfV^f\^T)U^-^M, ; xf-;^T;l^$ -T>Axh^i^ 
:?n>JF. :/f-;l^r;W5^»>A7'hdf>'^n«JK. x^ 
;l^r/P5 -.>Ax h^i^rn $ K=5ri:cogp^tr;P3 

m^=F'^mmm=fi:^t lx 2 mj^^rtv 5 ^-^^ 
Ltz^Tfv^-^j^^t-^^mfh^tii^X'^ h , 
(ni.o^xVi,-^tLX\t.mx.\i. (C2H5)2A10 

Al (C2H5)2. (C4H9)2A10A1 (C 

4H9)2. (C2H5) 2A 1 N (C2H5) A 1 (C2H5) 

[00931 mlE(b-2) \izm-h^^h LTJi. Li 
Al (C2H5)4 . LiAl (C7Hi5)4 ^fc'^^tfS 
h tt-X't h . ^tLh<7)^X'\imcr)V 5 -^A^-^ 

2mxm^i)^xm\' ^^^t %>-x^ h . 
[00941 ^\yy -f vm^mm^mm-hmzM^ 
mm.'it [III] tLxm\^(>ixh u) y^mit^ 

fi. (iii) T-S^^ilS. 

R«n-S i - (OR") 4-D - (iii) 

{^f^. ntll. 2ttzii3X'S>'0. ntncOb^. R 
Mi 2 at fzli 3 a<7)^fl:*SS-Cfc •) . n *i 2 1 fzii 
3c7)fc#. R« c7)i!,-^:<i:t loli2»S/c{i3»<7)^ 
fl:*SSTfcO. R« Jil^--C^^oTtP^roTV^Tt, 
J:<. R" {i^itl~4<7)^fl:*SS-C&oT. 4- 
ni}<2ttili3X'h^t^. R" Jil^-T'?>oTtM'5r 
oTV^Ttiv^. ) 

ZCO^ (iii) X'^^tl^ir-tmit^ ( c ) iZ}5U 

X. 2mttzii3m(r>m-f^mmtLxii. i^-^u^y 
mi)-2m.itz\i3m:hhm^mmifimfi:>Kh . 
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)Viy9u^yf-)Vm^ 3-:>ti'fW^^x:i^yi-fUm^ 2-x 
^}li^:^n^y^)im^ 2m--/^fVi^'^x3^y^}\M. 

2.3- j^'^f-Zl^i^^ o^::/f-;I/S. 2, 

y^;!^. 2.5->''^f-;u>'^a'<.yf-;l^. 2,3-i/'x^ 
)V>'^u^y^)V^^ 2.3. 4-h 'J^^;l^>'^o^>'f-;l>' 

2.3.5- hU^^;Ui^^p'<yf-yl^. 2,3.4-hyx 
^)Vi^i^u^y^)V^^ f-Yvy^^jVi/^u^y^jV 

'rhy:ci')Ui^^n^yi'jim^i:(DrfU^)mi: 

w-r-g. u^y^/\^mi:m:i-iz t ffix-^ h . 

10 [0095] ^i^^ n'^-yx-zPSi: LXM. l-M- 
)Vi^^x:i^y'f—)Vm. 3>-^^)V>'^xi^y^—)i^^ 
2-:L^)Vi^'^\:t^y^=.)V&^ 2-n-yf-;Pi^:?n'^>'x 
-)Vm. 2,3--J^^)V-^^\3^yy--)Vm^ 2.4->''^^ 
)Vi^9u^y'f—)V&. 2,b-i^y^^)\/i^'^U^y^—)V 
23A-hV^^/W^^\:i'^yy'=^fUm. 2,3.5-hy 
;>t^jUi^'^vi'^yy--)l^^ 2,3.4- M»x^/|^>':J'a'<. 

x^/l'i^^ \i^y'r—fl^^i:(DTfU^fVm^^'t& ^ 

20 [0096] M^v-^ O'^y i;xri;l^i: tT(i. 2- 

i;x-;l^. 2-X^;l/>'^0'<.y^'>''xrL;PS. 2-n-:/ 
^/Uj^r^n'^yT^-zPS. 2.3-i^';^f-;P>'^o'^y:?>'' 
xri;i^, 2,4->''p{^;Ui^:?C7'^>':J'i;x-;|^, 2.5- 
-Jji i-fVi^ 9 xi^y^i;:x.=~}vm. 2. 3->''xf-;Ui/-^' o 
i;x:i;WS. 2, 3. 4- h U ^ n'^.y i^'x 
2,3,5-hU^f-;Ui^7o'<.y^'>''x-;PS. 2. 

3. 4- h Uxf-;Ui^:5' o^y^' i^'x-yl-S^ 2, 3. 4, b-f- V 
=y}f^^)Vl^9\i^y9V:si^=~)Vm^ 2.3.4,5-7'h7X^ 

30 /I'^-^o^y^J'i/x-;!^. l,2.3,4,5-^y:J'^f-;l'i^ 
^'OALy^J'i^xri;!^^ l,2,3,4.5-^y^'Xf-/l^>':7o 

^ i/x-yl^S^ S ^ i: *^'T'I= 5 . 

[ 0 0 9 7 ] S i tKg-rS^S*-'2a^T'fc?. 

s i {zw^-th^mtf^^w^xhhmcmmb 

yvivm. TY-^y^jy^i-jibi^m^hZbii^x^ 

40 I,, 

[0 098] ^<7)J:d^r^ (iii) T-S^^iiSy-fSfl: 
^ ( c ) {J. n*n ffc^J^tzJi. l/^U^y^}V 
hU^h^i^i^^y. 2-^^/Pi^:5'n><yf-;PM>^h 
^i^i^^y. 2.3-'J^^JUi^^i:i^y^)VhV^h^>' 

i^yy^ i^^J'o'^.yf-yPh'jxh^v-v'^y, iso-yf- 
/^hUxhdfi^^-^y. t-rf-yl^hUxh^fv-i^^y. 

yxh^^fs^i^^y. 2-y;u*Vi^^yh'j^h^i^>'5 
y. 2-yy^;fO^-^y huxh^i^s^^y^riicoh i>r;i' 
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[0 0 99] n3&S2-C&S^t;:Ji. 'Ji^^n^y^fU 

t-f^fV:>i^}WJ3iY^i^i^yy^ t-r S/P^f-zPi^'x 
V^i/i^yy^ i^i^^u^^i^)Viy)tV^i^-y^y . 
^U^^-yjVM-JV^JytV^i^i^^y^ i^-^X^^^zyjV 
^f-yUi^xh^fvi^^y. 2-y;^.■K;^:^y^f•;^>''^ h 

[0 1 GO] ^ (iii) nt^2X'hh^\,Z\t^ ^ 
4m\t^ ( c ) TE^ (iv) T'S^^fl.^S^'^ 

[01011 

[^b5] 

R* OCH> 

\ / 

S i 
/ \ 

R' OCH, (iv) 

[ 0 1 0 2 ] ^(f. R" *J J:tXR<= \t. ^ti^fiM± 
tc. i^^a^y^jvm^ Wlk>'^u^yf-)Vm. i^^o 
^y^-)V&^ m.W^^u^y'r—)^^^ ly^u^y^ 

i/x-;i^. wmi^-^u^y^i^^-)vm. hh\.^ii. 
s i \,z^-rhmMifi2W(MMttz\i3m^x'h^m 

[0 103] ^oia^^ (iv) X'^^iih'r-imit^ 

^tLX\i. tztUi. i^i^^u^y^)ViyyiV^i^i^ 
vy. -J-y^xi^y'f—)V-J:^y^l/l/=yy^ 1/1/9x2 
^y9=j3i-t\,z/;>( h^i/=/yy. lA,-zr^)Vi^:A 
i/i/yy. -J {l-^^JVz/^u^yi-fV) l/^V^i/i/ 
"yy. i/ (y-^^}W^9x2^yi-)U) z/^h^z/i/'y 
y. 1/ (2-x^;Pi^:?Q^yf-;U) i/y. h^i/i^yy. 

i/ {2,y-i/:>ii')V>'-9u^y^)V) i/y. v^i/i/^y^ 
i/ {2A-Jy^'i-)Vi/-:^u^y^)V) i/:A v^i/i/^y. 

1/ (.2,^Vyt-^)Vl/'7x2'^y^)V) -J^ Y^i/l/'yy^ 
1/ {2,3-i/X.^fUz/9\J^y^)U) z/^ h^z/i/'yy^ 
1/ (2,3A-h^Jy<^)Vi/9vi^y^)V) i/yi h^z/i^'y 
y. zy (2,3.5-^U^f•;^>':?'aALyf-;^) i;:AV^z/ 
i/'yy^ (2,3,4-M;xf-/Pi/^'C7'<yf-;l') h 
^z/zyyy^ z/ (r-hy^i-iUz/'^xi^y^fU) z/;<h 
^z/z/yy^ i^' (x^7Xf■;^i/:?0'<yf.;^) ij^Y 

^z/z/yy^ z/ {2-^^)Vz/9u^y'f~)V) z/yt 
i/z/yy^ z/ 0-?i^)Vz/9u^y'f-)\/) z/:^Y^z/ 
z/yy. z/ (.2-:t.^}Vz/9u^y'f~)V) z/^V^z/z/ 

yy. -J (2-^--f^)Vz/';u^y'f-)V) z/^v^z/z/ 
yy. z/ {2,^-z/)<^)Vz/9u^yT'-)V) l/:<V^z/ 
z/yy^ V iaA-z/)f-^)Vz/9xi'^y^~}V) z/^ 
z/'^yy. z/ {2,5-z/^^jUz/'9u^y'r~ji') y^h 
^i/z/yy. z/ (2,3.4-h'j^f-;i^i^:?o'<yx-;i') 
z/^V^z/z/yy. z/ {2,3,5- hV;<'f-f\^>"9 n^yf- 
z/^Y^z/z/yy^ (2,3.4-M»xf-;|^>-^a 
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u^yf—iV) z/:*'\-^z/z/yy^ (f-h^if-zl'i^ 
^w^yf-iV) i^'^ Y^z/i/yy^ z/ {2-^i-)Ui/9 
u^y^z/Ji-JU) i/^h^i^i^yy. z/ {3-:>i^)Vi/ 
i^u^y9z/X.=i)V) z/^V^z/z/yy^ z/ (2-xf-;l^ 
z/'7u^y9z/au:z.iV) z/:f^Y^z/z/yy^ z/ {2~n-f 
^jVi/^U^yf-tV) z/yiY^z/z/yy^ z/ (.2,3-z/ 
yi^)V>'i^u^y9z/X.=:.)V) z/^V^z/i/yy^ V 
{2,ii-z/:f-^)Vz/9u^y9z/:c—iV) z/:^Y^z/z/y 
z/ {.2,5-z/:^'f-)Vz/9vi^y9z/:s:--)V) z/^Y^ 
10 z/z/yy^ zy (2.3->''xf-;l^S^^'n'<.y^>''x-;l') z/ 
^V^z/z/yy^ V {2,3.A-hV^f-)Uz/9}:i^y9z/ 
x-;l.) i/^V^z/z/yy^ z/ {2,3,5-hUyt^)Vz/i^ 
n'^y^J'i/x-yk) z/ytV^i/z/yy^ S^' (2.3,4- M> 
x^/Pi/'^a^y^yxcz/U) z/;<Y^z/z/yy^ z/ 
{2,3,i.5-y'hy^i-)Ui/9a^y^^i/Ji~fi^) i^^h 
^i/z/yy^ z/ (2,3.i.5-r-hy:i.^)l'z/^fu^yiSfzy 
x-;l^) 'Jj(h^i/z/yy^ 1^' (1.2,3.4.5-^y^^^ 
fUz/9x3^y:!'z/X.=.)U) z/^h^i/z/yy. z/ {1,2, 
3,4,5-^y:J'Xf-;l^>'^o'^y:?>''x-;l^) z/;^^}-^^/ 
20 z/yy. z/t-r^fl^z/:>(\'^z/i/yy^ z/{a.a'-z/ 
^^/U^yi/fU) i/^ h^i^z/yy^ i/ {TV^yf- 
)V) z/^h^z/z/yy. THvy^yi^t-rf-zUi^^h 
^i/i/yy^ z/^n^y^jV-t-f^tVi/yt-Y^z/z/y 
y. i/-( Vyui^jUz/yth^z/i/yy^ S^s-y^yl^S^'^ 
h^i/i/yy. z/s-T^fWJyth^z/z/yy^ ^ Vzrxi 

\:)V-s-zri-)Vi^yf. h^z/z/yy^j:i£-ffimf^ixh. 

[0 104] n-i)i3X'h^^\iZ.\t^ h'Jv-^o^y^ 
)V}iV^z/z/yy^ Y^Jz/^u^y^tVX.V^z/z/y 

z/z/'9u'<.yi-)Vyti-)Vy<Y^z/z/yy ^ i/i/^u 

30 ^yf-lVX-i-iVyiV^zyi/yy^ z/z/i^U^y^JVy^^ 
)V3uY^z/z/yy^ z/9xi^y^)Vz/yt^)V:<V^z/z/ 
yy^ z/':^U^y^)Vzyai^fVyiV^z/i/yy^ z/^u 

'^y^)V z/yi ^;^x h^z/zyyy^£ fc' <7)^ y t;p=i ^ 
z/yyWxiLifimfhtLi,, 

[0 10 5] ^tl,^>c7)d*>. -Jyth^z/z/yymmz^ 

(iv) x'5n^Khz/y<. v^z/z/y ym>mt.L<. 

mz^ z/i/9u^y^)WJ:^ V^z/z/yy^ i^'-t-T'f- 
JVzyytY^z/^-yy. z/ {2-y<'f')Vz/9u^y^)V) -J 
?iV^z/i/yy^ z/ {3-yi.i-fVz/9u^y^)V) z/y^Y 
40 ^z/i/yy. z^-t-T 5 fVz^:< V^z/z/y y-bm± t 

^\ isi^^m^-^ ( c ) (i. 2mxmmthzb 

[01061 ^mrc'm\-^t:>tihmL<r)m.'^-^ifLx^ 

{)ATr^'}3i-y-}Vit^t\i^o^ti>hh) x\i. z 
tii^3c.-^)i^^iz^^m-m.^ii. mm. 
ms. ^m. 'jy. :t-^^m^(>^^mi)^(>mifi^tihi 

[01071 ztii:>(r> o *>x-7^;t^^cois^ (:itK 
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LX I ttO^^Si L\i\tti2 jiiSLhc^x- I, . 
X/l^^t3#ffi^Sigi^t. mLCT). L<li3~ [01081 
2 0. J;0»iL<{i3~l 0. ^t::j|fiL<tt3~7* lite] 

1^22 R"** ... R*° R** 

II II 

R^'-C-O-C- •••-C-O-C-R" 
II II 

R" R' • • • R- R'* 



[OlOQ]^*. nii2^n^lOcr)^X't>'0. R 
tL<liR^'-R^nii^mLX^y-*£ymM<mt:JB 

^Lx\>^xLx<. ^m^izmmyo^^t^isttix 

[0110] ±iE<7)J; ^^dfjx-x^l^-ffc^i: LT, 
MWsWtdi . 2- ( 2-j:f-;l^^ >';l' ) -1 , S-i^'^ h ^ x 20 

-y^;l-l,3-i^'^ h^i/rayN°y. 2s-zri-)U-l,3-i^ 

^)V-\.-i-zyytV^i^Tuf^y^ 2- (2-7x-;l^xf- 
)V) -1,3-i^'^ f^i^Tny\"y, 2- (2->'^'n'Vv^i^;P 
xf-;!^) -l,>-i/^h^i^rny\°y. 2- (p-^ao7x 
-i.3-=Jji h^i^rxiJ^y^ 2- {=Jyx.-ji'?<^ 

fl) h^i^rvi^^y^ 2- (l-?-7f-;W) -1.3- 

i^'^ h^v-roM-y. 2- (2-7;i^^n7x-;i/) -i,3- 30 

y^^^T'ony^ 2- (l-T;^b Yu^y'i-iV) -1,3 
-i^'^ h^r^-ro^'N-y. 2- (p-t-rf-^U^xri/P) -1,3- 
i^'^ b^>'ro>'N'y. 2,2->''>'^'nA.:?f i^;l-1.3-i''^ 
Y^i^yuny^ l,2-i?i/9u^y'i-}V-\3>-V:AY^ 
i/-runy^ 2.2-i^X.^)l^l.3-i^^ h^i^y^^^y. 

2.2->''rae;p-i,3-v'^ h^i^raj-^y^ 2,2-J^ v 
Ta t;u-l . 3-i^'^ h ^ i^rny \> . 2, 2-i^V^;W-l , 3- 
v-'^ h^i^ro>'N-y. 2-^f-/k-2-7"ne;l^l3->''^ h 
^fi^ro^N'y. 2-;<f-;l-2-0^i^';P-l,3->^p( h^ri^r 
ny\°y. 2-^f-;u-2-x^;k-i,3->^^ h^i^rn^N^y. 40 
2-^f-;P-2— f yrae;P-l,3->''^ h^i^rnyN-y . 2- 
^i'fU-2-y ji—)U-l,3^i^j< h^s^ToyN-y. 2-^f-;P 
-2-£/^'0's.df i^;l^l.3-v^ h^S^To^N-y, 2.2-t'X 
(p-^no7x-;^) -1,3-i^'^ h^i^ro^N'y. 2,2- 
t'X (2->':J'n'v^i/';l'X^;l^) -1.3->^^ h^i^rn 
^N'y, 2-^f-;i^2->fy7'f-;i-i,3->''^ h^fv-royN- 
y. 2-;>{^;l^2- (2-xf-;l^^>';I^) -1.3-i^'^ N^i^ 

royty. 2,2-i^M y7'f-;p-i,3->''^ h^i^roM" 

y, 2,2-i/'7x:::i;l^l,3-v^^h^v-rny\°y. 2,2->'' 



'v^v-yM^/l^) -1,3-i^'^ h^i^ru/^y^ 2,2-i^M 
y7'f-/i^i.3-i/'xhdf i^ra/ty. 2.2->''-f y:/f-;i^ 
i.3-'jyh^z^rti/-^y. 2-a vf^j\^2-( yrat 
;l^l,3->'';^ h^v-ro/N-y. 2- (l-p<f-;l^7'f-;U) -2- 
>f yrae;i/-l,3->''^h^>'rn>'N-y. 2- (l-^i-fl- 
-2-s-y^;i-i.3-i^'^ h=5fi^rny\*y. 2.2->'' 
-s- 7'^;l-l.3->'';^ h^s^ro/N-y. 2,2->^-t- rf- 
F^s^Toyty, 2,2->'':?^>j-'<.yf-;k-i,3- 
i^'^ h^i'Tnyty. 2->f yroe;k-2-f y^y^^p- 

1.3-i^^ h^S^Toyty. 2-7x— ;u-2-^ yTof 
tJ-i^'^ h^i^roy\°y. 2-7x:::;l-2-s-yf-;P-1.3- 
h^i^Toy\-y. 2-<y>'';l-2->f yrt7t;l^i.3- 
i^'^ h^J^TnyN-y. 2-^yi;';I^2-s-7'-f/l^l.3->''^ 
h^v'TnyN-y. 2-7x— ;P-2-<y>'Vl/-l,3->''^hdf 
i^Tn^N-y. 2->':J'o'<y^;^-2-f yrnt7l^l.3-i^' 
^ h^^-rnyN-y. 2-i/^'n'^yf-y^-2-s-:r^;p-l.3- 
j^'^h^i^royx-y. 2-i^;?a'v^i/';^-2— fyme 
)lr-i,3-i^'^ h^i^rnyN-y. 2->':J'oA.dfi^;p-2-s-y 
h^i^royN°y. 2-f yrntr;^-2-s-7' 
f-;l-l,3-v^;< N^i/ToyN'y. 2-i^:?n'v^>'yl^2->' 

y3.-)\^\A-J3iV^iyf'!^y^ 2.3->''i^:J'aA.^v 
;l^l . 4-i/x h df v-T":? y . 2, 2-i^'<y -J)V-\. 4-i^'x h 
^>-y:?y. 2,3->''i/^C7'\dfv';l-1.4-i^'xh:^fv'y 
^y. 2.3-y-fyrntf;P-l,4->''xh^>'y:?y. 2,2 
-h'X (F^^^;^7x::^/^) -lA-J^V^-^^'^y. 2, 
3-h'x (p-:7nn7x-;l/^) -1,4-1^'^ Y^i^f^y^ 
2,3-h'X (i^7;l'3rn7x:i;l/) -1.4->''^ h^i^^:? 
y. 2.4->^7x::^;l^l.5->''^h^>"<y^y. 2.5--J 

y x.~)V-\,5--J?tY^i^^^^y . 2.4-i/W yrot 

;<h^>'^y:5'y. 2,4-S^^yT5;P-l,5->''^h^i^ 

'^y^'y. 3-^h^>';<f-;i'7-b^tHn:7^y, 3-^ 
h^>'^f-;i^i/':t^-9-y. 1,3-s^-f yy^^i^ray^" 
y. l.2->''>fy:^h^i^Tny\-y. i.2->''^ y^h^^- 
x^^y. l,3->''-fyTSa^i^rny\-y. 
:t'<y^c3^i^x5'y. i.3-s^4^:t'<yf-n^>-7"ayN° 
y. 2.2-xh7^f-i'y-i,3-s<''^ h=^i^rnyN°y. 2,2 
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x:7n^^-9-y. 2.8->^jr^-9->?.tn [5. 
5] ^yfijy. S.T-v-'jf^-y-hV^n [3.3.1] 

SJ-J^^^iii^^a [3.3.0] :t^:J'y. 3.3->'' 

y7'^;p-i.5-:t^y y-f e.G-i^'^f yy^^i/i/jf 
^i^^y^y^ i.i-z^^h^i^^^jUiy-^vi^y^y^ 

;^ h^fv-^f-/!^) b'i^^^n [2.2.1] ^zr^y^ l.i 
->''^h^i^.>{f-;l'S^^ 2-;<f-;^-2-;< 
v'^f-;l^l.3->''^h^i^7°oyA-y, 2-i^^'o'v^i^;l^ 
2-x h ^ i/'p* f-;H .3-i^'x h 4f v-rny . 2->'^ P 
's.:?fx;k-2-^ h^J^^f-;l/-1.3->'';>( h^i^y^^^y^ 
2.2-J>{ y yf-;l'-l.3->''^ h^>'>':?n's^1fy. 2- 
^ yrpt;p-2->f yr 5/1-1.3- i^'^ h^f i^^-^oA.dr 

^i^:^9u^^^y^ 2-fyraK';l-2-;<h^>';>tf- 
fir-\,3-=J^ h^i^i^^^u^^^y^ 7rA yyf-;^-2-^ 
h^i^p«f-;l-l,3-i^'^ h^i^i^^'n^^-y-y. 2-^':? 
a^^S^;l-2-x h^J/'^f-;l-1.3->''x h^>'>-:J'n'v 
^-^■y. 2->'^'a'^^i^/^-2-xfdfi^^f-/l^l,3-i;^ 

v^i^i^^^^^^y^ 2-^yrot;w-2-xhdf>'p( 
f-;l^l.3-J^'xhdf>'>':7oA,;^f-9-y. 2-^yratr;P- 
2-xh=^fi^^f-;l^-1.3-j^':?Ch=^rvi^:7a^^-^y. 2- 
>f y y^;l/-2-x h=^r x;«<^;l/-1.3-i;^x h^r v-i^:? 

y. 2-^ yy^;P-2-xhc^f>'^f-;l^l.3->^^ hdf 
S/i^^Q'v^-try, hUx (i>-^h^>'7x— *x 

H,C = CH-X 
H,C = CH-CH,X 



[01111 ^ii^><7)o^. l,3->''x-x/l^S3&W* L 
<fflv^'^ii. 2,2-i^'>fyy^;l^l,3-i^'^h=^i^ 
roy\-y, 2->f yrobyi-2->f ^/^y^jv-i.-y-jyi v 

^i^TxiJ^y^ 2,2--Jz^9u^^i^)V-\,^-J:A\'^>' 
10 ro^N-y. 2.2-b'X (>':J'a^^i^;Mf-;|/) -1,3-v 

^hdfi^rp>'\-y*WiL<fflv^/i>iis. c:*i^>;Kyx 

-^iVit-^^ ( d ) tt. 2gJ3LJ:«fffl-tSi i: fCt 

[0112] ^^mrcm^htih^ivy 4 ym^mm^ 



-f yi 



y^ty^^mm^Lx^x^^mA^mim^t. [n] 

20 ( c ) i/ctid^Ux-x/l^^^ ( d ) bti^i^m^^tl 

[0113] ^fiiS^^r^^ ^ y t LTJi. xf-py. 
TPbw-y. i-y^y. i-:t^iry. i-^^fifT-fey. 
i-x>f a-{^y^£}i<7mm.mvy ^ y. Tie^(i) t 
fcMm-^^s^fih^mk^vy ^y^m\<^h^}iifi'^ 

[0 114] 

[ik7] 

- ( i ) 

- (ii) 



R' 

I 

-M-R« 

I 



[0 1 is^ m.c^Xo^j:^mk^\yy >(ytLX\i. 
Mmiiz^ 3-^f-;p-i-rTy. 3-p<^;i-i-^yxy. 

3-xf-;i-i-ALyxy. 4-^^yp-l-^yxy. 4-p<^;l' 
-l-^^-fey, 4.4->''^f-;P~i-^^-fey. 4.4-y^^;P 
-l-^yry. 4-x^;H-^df-by. 3-x^;P~l-^^ 

■by. T^jjv-f-y^vy^ T^)fV/)Vif^)Viry^ xf-u 
y. i^'^f-zi^x^uyg. \:i-)V^y'Sf)yym. T^))V 
V)v:sLym. TUfi^y-^y. i:-/u>'^ti'^^^y^ 
ii-fUi^-^a^y^y^ \z—)W^9u^T9y^ T^))V 



[0116] ^ii^><oo*>T'{i. 3-^f-;i-i-yf-y. 3 

-p{^/l/-l-^yxy. 3-x^;P-l-^df^:y^ b'ri;U>- 
^p'v^ify^ r'J;UM;;<f-;l^>'7y. i^'p^f-zuxf- 
uy^ri:WiL<. 3-^^;l^l-rxy. 
p^v^-^-y. TU/^^u^f•/^i^7y*-'J:0»*L<. 
3-^f-;i-i-7'xy*«^t»tLv\ ^f-m.'^^vy^ 

[0117] fn-^X'M. rob^yco*fi-^{ctJtt 
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( a ) cmmi. trnthm^m^ i u >/ o . ^ 
^ yJiS^^JimT\ ffi^*?;o . 0 1 ~ 2 0 0 5 «j » 

iiL<<ii«?0.0 5~l OO^Dt/l^-C^S^i:*-^ 
[0 1 181 WlS^il[ja&iK^(b)«. Ilflc|jtf-^y 

(a) 1 gSOO. 1-1 00 0 g. 1lfiL< 
«0.'3~5 0 0 g«0fi^*>'4^-rs J: o^rfiT'fflv^ 

iitf i < . mm^^ y^mm^ ( a ) ^ay^^ y^^ 
i^/i^iO. as«^o. i~i oosut;K »it< 
0 . 5 ~ 5 0 5 U t /UcoaT'ffl V ^ ^ t *»'Mi L 

[0119] ^ it^(iifi^«f{C«. ®i<c4i^f-^yj|l!iiB£ 

^ ( a ) . ^^jgttSEis^ ( b ) ttuzmm^i^ 

(e) $:fflUTtJ:V\ ^om^Wft ( e ) LT 

ftWcwi::, mtm^^yfrnm- (a) ^ps?i^i= 

*L3tm^fit^«s. MjgM^ [III] bLX^Lfzir^ 
m^t^lM ( c ) t>J:tX--K'Jx-x;P^^!tiJ ( d ) . $ /i> 

[0 1 20] RnSi(OR' ) 4-n ■• (c-i) 

(^4>. Rtsxx/R' imit^mmx'S)*) . o<n<4 

^tJ^iOj^ (c-i) T'5^§tLSWia^r^Sfl:^!Bj{i, y 
^S-fk-^ (c) 5r^tf^tt,S)S, 
[0121] CKTJid^ri&li^-fS^k^t ft 
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h^i^i^yy. }zXiit-hVf\^'J;<h^i^i^yy. b'Xp- 
hU;l^>^^ h^ri^i^^y. h'Xp-h>J;W>''xhdfi^i^5 
t';^xf-;l/7x-;U>'';< h^vi^^y. xf-;|^hU 
^h^^fi/i^^y. xf-zUhUxh^i^i^^y. b'ri;|^h 
V^h^i^i^yy. ^i-fl^hV^h^z^zyyy. n-Tn 

y. r-9uii^ru\Z)\^V^)^V^i^i^yy. ^^iVV 
Uxh^i^i^^y. x.^}W):J^\'^i^l^yy. \:-)V 
V'}3iY^i/i^yy^ n-y^yl^hUxhdfi^i^^y. 7 
x::i;PMIxh^>'i/5y. r-T5yrob;UhUx 
h^i^i^yy^ ^afUhOJ:-h^i^i^yy. xf-;PhU 

^f-;Uh'JrUn^>'(allyloxy)i^5y. b'r:;Ph 
VX ifi-^h^i^J^h^i^i^yy) . t':i;l'MIT-fe 
h^v-S^^y. i^'^f-zkrh^xh^i^S/i^ndrHfy^Sr 



iiB£:J)- (a) 4«cO^^yjg-?lt;Pi0O. l~50t 
;K »iL<{40.5~3 0t;K $^>{ciftU<J41 
~1 0^;^^0fi■C'^^^^^::i5tTfflv^S^i:*>"C'^4. 
[01231 ^«ia^{4. ^^tt^'fk*«ll«:l3:tU7 

y^y. 'O'^'y. 'v^i^y. ^r^y^ >r^'^ 
y.'fijy. Y'fijy. •Rmti:}i<nmim.'!um. 

■^jiZowmm.'^n. N;^xy. dfi^py 

^i:iO^#;K^'fbKS. xf-^y^oUH. ^u/VKy 
Hfy^rifcovNoyy^^bk^. *SC'>«i^i^><^)«M 

[01241 iHiii^coigcoRiSiajsa. ^i^-s.^ 
3=5r?arr'3^iUf J;< . 2 o~+ 1 0 ox:. » 

iL<J4i«J-2 0~+8 0X:. $i^>{:»iL<«0~+ 
20 4 0W^Ht2fc§^tj!)iM*Lv\ if^fiifi^l::«. 

[01251 ^im-^ii. mm.i-is^yfm&^ ( a ) 

1 gS0*«JO. 1~1 OOOg. »S L<(4*50.3~5 

0 0 s<7)m^i)<^-r^xd iznd ztimt lv^. 
30 [01261 *5&BBT'fflv^^>*is>ri^7 -f ym.'^fm 

-hie [ I a] @«c*£f-^yftBa£^^iyt{4 [lb] 

iHifi^ftfeiifiE^i-i:. m^^wmmtb. [II 

I] ^^^^fl:^ (c ) i/it4,1t«jx-7^;l.^^ 

( d ) i:*-<?>j^B£$iis. 'fm.^mmt [ i b ] ^ 

[01271 JJBtOj; 3 ^:t^7 ^ 

Tnei^yoa^^ffdifctioTT'^yhW 
40 t^KUT-ne^y^Sitl-Slll^ti. IMflcK^rJ'y 
IMliE^ii- [ I a] {^tzM^f^-^mtm [lb]) 

mL% [la] tfcOf-^J'ylgi^ ( ^td,t [ I b ] ) «t)CO 
f-^yJ^i^{3^®LT. ji^. *«>0. 0 00 1-5 0 5 
'J^/k ifiL<{4*«>0.0 0 1~1 0 5'Jt;^^0*■r' 
#4$-l^:S^^:3!)^SIiLv^. [II] 

[II] tt'o^mis^^**. mm) 1-2000 »i 

L<{4J«;2-500 ^jVh^jih J; d ^*T'ffli^^>it4 . 
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[0 1 281 S^iaSti. $«J-5 0~2 0 0r. 
»iL<{il«>2 0'-l 0 0-CT\ fi^E:>3{4. S 
E~l OOkg/cm^ ifiL<{4*«;2~5 0kg/ 

mmt Lx. "ffm^mmm [ i b ] <DmM<r>mz 

6zt ipx^ ^ # ^>/i^ ^ u r o e u y «t«ictj I ^ 

<40~2^:;u%-C^s;t5&«aiLv^, im^uy^y 
^x^vyYmru\::vy ■ xf-i/y^tfi^ (^^n^Htt 

^yjBi^^i)- [ I a] {^tzM'fmm^mm.'ifii 

b] ) loJ:tX:tlli^Mj5!l!i5jj£^ [II] {4. m^ti^Jru 

tL\.\ mmt [III] J4. mi^Mmm.^ [in 

4'i7)^aM^l^;K::**L. jl^0.0 01~50^ 
[0 13 01 zru\^vytx.^vyh(r>^^\,z\i^ 

^{zmtxm^Ltzm>:^\yy -f ymiixx//ttz\± 

uh^. mmmt Lx. m<n^^'&m;m^m 
\^h:itipx'%h. ttzm^ii. 0^^. ^w^. m 
m,(r>mx<nrfim\.zii \vc%,^o^tifix%i>, 
[01311 m^^\,z:m^m^^h t . i 
-yxni^titm&m^-^mtzim^^mm^Wff) 

-5 0~2 0 0°C. jlf^L<{4J«;2 0~l 0 0°CT\ fi 
^E:>JJ4. as. SE-lOOkg/cm^ iftL< 
(4I«J2~5 0 k g/c mZT-fc-S, 

[01321 ±Micr>Xo^j:^uy ^ ym^fmim^^ 

'uhtii>, fztti£^i(Dm^j:nizti\i^x. im^v 
rxiifuy^^^^t. m2(/)m^TMizt5\>^x . r 
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[0133] micom^Tnu. ±fe--Kuroei/yB£ 



ayfuy ■ 3ii'Uy^m^m<rt^bnim:m.^ 

n-x-nd utii^x^ h . ii2<7)S^^i^{zfci^TJ4. 
m\,zm\:,xm/m'9 ymtm^ [ i a ] ( i/^{4^ 
10 fi^MiSEj^^ [lb]). ^ris^sjaiiaE^^ [in . m 
s^^^ [III] ^jiKiimsth ; t *^'T'§ . mm^i' 

b] ) <4. S^^l 'J h/P^OfttjifiE^ ([la] 
t.tz\i [lb]) tt'<^f-^>'Mi^fcJ^ELT. a^t4i«j 
o.oooi-5 0$u^/p. ifiL<{4J«;o.oo 1- 

1 0 5 U ^ /l^coa^mii. i: **T'# S . t iTc^rfil^ 

MJK^^a- [II] (4. m^m*\,zMx.tzi-9ym.=^-\^tv 

20 00t;K 1BtL<\m2'^5 0 0^)Vt^j:hXo 

20 ^a^Dni. tut h . fm^^ [ I II ] {4. Jnt 

tz^^^mmm^ [in ^t'c^jsm^it/i^^o. m 

Si«>0.0 0 1-5 0^;K iaFiL<{4J«j0.0 1-2 0 
[0 I 34 ] ^coJ;dtfi^T-#^>iiSTat^y^ 

^ (A) (06 4x:T>tiy^m^^\i. ±^zm2<7)m.^ 
jMxn^tih^^iiiii-i^^x^ , 

[01351 :^^X'ii. JJB^^i a >f ^fi^ 

iit(4rae^y^7^n«/^'ita^i&i?^t-^fc. M 

i^ys^ (A) ^(7)mm&. mizjwjyy^m 

mnzim^-ti>:itti^x^^. Ltzt^-^xrui^x^y 

( A ) 'i'<7)fmm^i^^mv&x'^ ?>tti>iz. 

roei^ys^ (a) i}-i^^f^i:^m-^mizii^ 

[01361 *I&H8-C(4. dfJToe^y^fflligffl^!B5 

(A) i:i:t>tcxf-ky^itii-&«c(B-l) tJitX/i^ 
J4xf-py^7'a>/^itfi-^(B-2) *«fflv^^>#t^, 
40 [01371 (B-l) X^l^y^fi^ 

*IMBT'{4. ( 1 3 5'Ct;<? Oyp) [ 77 ] *i 

1.5-3.0dl/g. »SL<{42.0~3.0dl/gT' 

hhx.^uyi^^^mm^^^ti^, *%Bgx'{4. ^ 

Oia^Srxf-i^y^a^CB-i) tLT. xf-pyt 

(X5xh7-4j^) ^ffli^^Srtj&J-C^S. 
[0 138] ^:i7)j:o^rxf-uy • a-:^]^y ^ y^ 
^(4. x^ixy*-/i>#7&^fiS^fi[^6 0~9 0t;P% 
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:7f-:^. l-r-fe>'. l-HT-fe>'. l-^^^^^'T-fey. 4- 
[0139] x^i/y^jyi^ji. *^HHo^^M 
%arm L < « 5 1 ;P%mTi 0»i L < <i 3 1 

co^mm^^mttfzii^<7)mmi^. ^'j:^ym. 1.4- 

■9-i/'xy. e-^f-zP-LS-^rrJ^i^'xy. 7-;^f-;^-1.6- 
^:5':?i/x>'. i/v-^o'^yrJ'yxy. i^:?n'\=^f-»^>'' 
xy. i/i/^ojf-^rJ'v'xy. p<f-^yy;l'.-KyU:t.y. 

y. 5-ptf-i/y-2-y;i'^:;i^:T'y. 5-f vroe^T^y- 

2-y;U;fOP:fy. 6-^'cia^^;l-5->f yTn'<.::i;|/-2- 

y. 2-xf-uxy-3->f yroeuxy-5-y;^.to^:T• 
y. 2-raAL-;i^-2.2-y;l^.+C;U:hi^'xy^rfc'c7)#itf5 
.-K'jxys. T'^i/xy. >f yrw-y^rifco^tS^KUx 

[0141] xf-py^itfi^±. ±l£<7)j: 

3 ~ 2 0 (oi}^i^mi)^titmm.i: 2 mxtt^^ lx \> n 

J^Lh^WLTv^Ttiv^ ^jcf^BBT-ffli^i^jtL^xf-i/y 
J^^'^cr>^fUhyr:i~U—h (MFR : ASTM 
D1238 ; 19 ox:. 2.16kg^T) 0.0 1 
~10 0g/105)-. ff* L<t40. 0 5-5 0 g/lO^i- 
x$>^:iti)mtL\.\ ttiX.i-Uy^^^<7)/fy 
XSS^^T g(4- 5 0-cmTT'&^ ^ b tmt LK.m 
Jgl40.8 6 0~0.900g/cm3 * 

[0142] xf-^y^^^(B-l) t LXii. 
mUi. x^ixy - roti^y^yri^^^. x^ 
py ■ i-y^y^yrA^^. x-f 1/y ■ roeu 
y • l-yxy^y^A^^fjc, xf-i^y - i-^^-by 
yy^A^^^ x^uy • l-^r^xy^y^Aitft 

rntpy^y^A^-^. x^uy • i-^ry^y 
rA^fi^. x^l^y • i-^^-tyyyyj^^^ 
t^^ xf-by - l-yf^'ry^yrA^^trnt L< 
fflt^'^ii^, JblExf-^y^J±fi^^2atUififfflL 
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-1) , tztm^^i-'j^i.^mm. ^^y^fm. 

[0144] (B-2) xi-uy^ya-y^im^ 
^WMX'li. j<}ihyu-u~hi}^o.o 1 — 10 g/1 
Oi^if iL<{40. 0 5-7 g/l(Wm{;:»iL<(40. 
0 5-5 g/10^<7)Xf-Uy^:?'o.y ^itfi^(B-2) 

10 [0145] ZCDy^^Uy^fu >y :?its^«c(4. mul 
m&JiyXh'?-XS>^^ti)mtt<. Mimizii^ 

mm^'-fi^ra -y m-^s^mt^^'jx.yt^^ij-tih 

mfi^. 1 0-6 01ifi%»iL<«l 5— 5 0fi»% 

[0146] ±M^mmy^-fUb ixa. Mimiz. ^ 

i-uy^ a-ptf-zuxf-i^y. B-^f-yi^xf-w-y. t^^ 
20 f-fvxi-uy^ A-yu\::)Vx^vy^ A-Yfi^fVxi-v 
y. 4-i/'^o'\:^f>'-'^:^f■^':^. 2-xf-;p-4-<yi^;i^ 
;^f-i/y. 4- (:7i::i/i/yf-;i') xf-i^y. x-yz—iV'f- 
y^vy^ i-M.-iv^y-^vytcKf^mftoKh, uti 
(^(Do-hX'h. x^vyt)m±L\.\ i^viftai/'xyi; 
LX\i. -fS'Jx.y^ -ivruy^ '<.y:5'i;xy. 2.3- 
i^'^f-;l^y^i^'xytjJ:VC:ii^>coa^^:i:'*W4> 
its. ^n^ocod-fe. ^yri/ytfctt7'^i^'xyi;>f 
y7-^yi:«7)ffl;^i-^i?-lir7&s»iLv\ t^c^i^idtcr 
^'i/xy - >f yri'yJts^^fif;(,.<i,:3.§jt|gc;xy7' 
30 n-y^a^mffl4. y:J'>''xyi:-fyrpyi:<7)^yr 

Sitfzii^^i}^7m^tiX\,^XLX\>\ 
[0 147] :i(r)J:o^xi-uy^y'ay^^^{B 
-2) ttxii. Mimiz. x^vy -^vrvyyuv 

^'^^(SI)t>J;l/'e<0*^(SEP) . 

vy ys iy^iyyu y ^its^tic (SB) tj iix-eo 
?|c^ (SEB) . j^f-py • >f yri^y ■ x^i^yy 

40 n-y^'Jtfi^ (S I S) tJilX-e*^*^ (SEP 

s : ;K Dxf-py ■ ^KUxf-^y/rotri^y - iKUx 
i-uyyu y ^^^m , :^^i/y - y^^i^j^y ■ x 

"f-uyruy^im-^a^ (BBS) t5Xt/^(D7i;m^ 

(SEES ;.-KUx^i/y -.-KUxf-i^y/'yf-^y- 
^-K'jx^pyra.y^J'^g-^) =5ri:*W4.iiS. ^ 
tii^cr>o*>Xi>. SIS. SEPS. SBS. sees 
^j:i:timtL\>\ IMicDX-f-uyJkfu y^^^-^li 

2mim'^h^xm\>^x t i v \ 

[0148] ^mixii. x^^y^iai^{^j(B-i) 
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mmm&mmm-mui^ (b-d tc^-z) t^m^ 

[0149] ±EcOJ; 3^x^uy^a^(B-l) 
[01501 (C) aiEli3/E^« 

m^i-hm.ui. imizmtxwmm^i:m\'^^:it 
[0151] ^m^mit Lx. mmnzii. jst^*^ 

^re;t7^ PMF (Processed Mineral Fi 

ber) . VJV=y^y. ^^ywtAO. 

)Vy^j:}£MVyWtmm:K^m^^^ ^t¥X% s , 
[ 0 1 5 2 ] ^f&BflT'tt. ^ii.h<DdibX'i>^)Vi^i)m 
iL<ffll^^.il. Itt^l^gO.Ol — 10/xm<08S 

[0153] i^v:*l6BHTffli^^ii«.iEi||3(E^^}i^t3:? 

mmx'h'>x%y^»^m'fm^ixx\,^xhii 
\\ ^(TmmmLizmtLxii. ^mi\,zM^ i^^yii 
'yrvy-!^L mm^sm. mmm^m^. ^mm^ 

[0154] ±m(Di:d^j:mimwmii. 2mj±mm 

%m\m\'^h^ti>x'%h, 
(D) m] 

m\tLx\i. v^m\i:>tix\^tm^(r>mmmizmm. 
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[0 155] 

[^s: 



R 
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[0 156] (^^i. RKiB!^. KSt, 

m'^io(r>^^mmx'M. r2. R3<i*^tL 

<{4^ia[l-l 0<7)M^*ST'fcO. R2. R3(i 
I^T'fc-5Ti>MaT'&-oT*,J;<. R2|g±, R3ig 
±^ fcJiR 2 i: R 3 LTS*^fc ^oT V t J: 
<. Mtt. l~3WO^Mi^-CS)0. n«l~3<^ 

Mi^£e<Jtti. ■:>-hU'>A-2.2'-^^W'y-h'X (4.6->''- 
t-:r'^;l^7x::^;l^) 7:r;^7x-h. -^hU»>A-2.2'- 

20 x^iJx^^-b'x (4,6->''-t-yf-;l.7x:^;W)7:!-X7 
x-h. 'J-f'>A-2,2'-^f-^y-h'X- (4,6->''-t-7' 
X 7 ^ X 7 X - h . 'J f-? A-2. 2' -xf - u 
T^-fx (4,6->''-t-y-f;l'7x— ;W7:r:^7x— 

:^^y'>A-2,2'-xf-•;-ry-h'X (4-i-7°at/U- 
6-t-7'f-;P7x-;W 7;i-;^7x-h. Uf-'>A-2,2'- 
^f-uy-h'j^ (4-^^;P-6-t-rf-;l'7x-;i') 7^>i 
7x-h. U^'>A-2,2'-^f-Uy-t'X (4-x^;l-6- 
t-7"f-;l^:7x::^;P) 7:rX7x— ;<?;l^>">A-b'x 
[2,2'-^5rb'X (4-p<f-/W-6-t-7'^;U7x::^;U) 7* 

30 X7x-h) . Xr;^^^'>A-t'J^. [2.2'-f-:tb'X (4-X 
^flr-(r-t-~f^)Vy x.—)V) 7*X7x — . Xr/I'S^ 
•72.- b':^ [2,2'-^>rb'X- (4.6-i^-t-7'f-;l^7xri 
;W 7^;^7x-h) . -7^^:t.>">A-b'X [2.2'^^ 

b';^ (4,6->''-t-7'f-;P7xr^;P) 7:rX7x-h) . 
v^^S/'>A-b';^ [2.2'-f-5rb';^- (4-t-3r^'^;P7 
x-;P) 7^X7x-h) . -^hU'>A-2.2'-7'f-»;T 

y-b'x (4,6->''-^^;l^7x:i;W) 7^;^7x-h. -f- 

V 'J '>A-2,2'-7'^ U x>'-b'X (4.6-i^'-t-y^;U7 x 
7*;^7x-h. -)-h^}^J^-2.2'-t-it^^)V^ 
40 f-I^y-b'X (4.6-i^'-^f•;^7x^y^) 7*X7x- 
-rV*)'^M.-2,2'-t-it9^)V^^\yy-\iX (4.6- 

>?-t- 7'f•;^7x::^;^) 7:r:^7x-h. fj}Vi/^M.- 

b'X- (2,2'-^^Uy-b'X (4,6->''-t-7'^;P7x^ 
;U)7*X7x-h) . ■7^^v'>A-b';^ [2,2'-^^ 
U-y-b'x (4.6-i^-t-7'f-;W7x::^;W 7:rX7x- 

. M-iji^A-bX [2.2'-^^^y-b'X (4.6-i^-t- 
7'f-;U7x-;l') 7>rX7x-h) . :^^U•>i^-2.2'- 
^f-l^y-b'x (4-^f-;l-*-t-7'f-;l^7xri;p) 7^;^ 
7x-h. -^h'J'>A-2,2'-^f-l/>'-b'X (4-xf-yl/- 
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4'->''^f-;l-5,6'->'-t-yf-;l-2,2'-b'7 x-;W ^7 it 
xyx.~h. [ (4,4'->''^f-;l-6.6'- 

>'-t-r^;^-2.2'-b'7x-;^) 7 5}-X7x— h) , :^ 
h 'J'>A-2,2'-xf-UT>'-t'X (4-iD-y^/W-6-t-y-^ 
;P7x-;W 7^X7x-h. -^^U'>A-2.2'-^f•^ 
y-t'X {^,f,--J-^^)Vy :s.~)V) 7:rX7x-h. :^ 
h y A-2, 2' f-P y-h'X ( 4. fr-v-'-X-f/l/^ x 
;P) 7*;^7x-h. ;?5rl>'>A-2.2'-xf-UTy-b'x 
(4,6->''-t-7'f-;U7x-;l/) 7*:^7x— ;«&;P>' 
•^A-b':^ [2.2'-xf-'jT>'-b';^ (4.6->'-t-7'f-;P7 
x-yU) 7:t;^7x-N) . V^^;^>">A-b';^ [2.2'- 
x^Ury-b'x (4,6->?-t-7'^yl'7x:::^;l') 73rX7 
x-h] . M'U-^A-b'X C2,2'-x^UTy-b':^ (4,6 
->''-t-7'f-;U7x-;W 7;rX7x-M . TjV^-"^ 
A-hUX [2,2'-;<^Uy-b'X (4,6->''-t-7'^;P7x 
)V) 75rX7x-M t>J:lXr;l'S-'>A-Mjx [2, 
2'-xf-i;Ty-b'X (4.6-i/-t-7'f-;l^7x::^;W 7 3}- 
:^7x-h) t>J;lf^fL^>iO2mJi<o^^^0(S^-r 

h^ttfi-C^h. ^\,Z-f-V') '>A-2.2'-^f-^y-b-X 
( 4 , &->'-t-7'f-;U7 x-yP) 7:tX7x-h *Wi L 

v\ 

[0 157] 
[^9] 
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